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Abstract: In order to prevent forest fire, a solar-powered forest fire-proof and alarm system is designed and realized in
this paper with the power supply furnished by the energy of the solar-powered battery, which is not only eliminating the
trouble of replacing the power supply, but also obtaining the advantage of environmentally friendly approach and con-
venience to install. When the solar cell module is charging the battery, the alarm will track the output voltage and cur-
rent of the solar cell module to obtain the maximum power, thus, the battery could be fully charged with the fastest
speed. The system takes STC12C4052AD as the main chip, and DC/DC converter circuit is designed. The smoke &
temperature sensors are used to detect the fire, and it will be a high-decibel alarm. The fire-proof and alarm system can
be applied in the forest with harsh terrain or areas where power line is hard to lay, and the system has practical and
commercial value with low cost.
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Figure 1. Circuit structure of alarm
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Figure 3. Smoke detection circuit
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Figure5. Three cases of perturbation & observation method
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Figure 6. Software flow chart of the system
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Figure 7. Driving wavefor ms of the dual MOS transistor
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Table 1. Experimental data of MPPT charging circuit
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Ua/V  Lin/A L/A  Ug/V  Luw/A n Pou/ W
17.14 0371 0.398 1453 0.106  90.9%  2.1161
17.06  0.369  0.401 1432 0.109 91.2% 2.1136
17.59 0294  0.335 1373 0.110  88.9%  2.0822
1726 0.239  0.269 13.65 0.111  89.0%  1.9684
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Figure 8. Objects of solar-powered forest firealarm
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